

RJlSI RJ151 RJIS] 




INTELLECTUAL PROPERTY OFFICE 
MINISTRY OF ECONOMIC AFFAIRS 
REPUBLIC OF CHINA 

***** 

This is to certify that annexed_is\ true copy from the records of this 
office of the application as originally -filed which is identified hereunder 



( 



ft 



a 



Application Date 



Application^ No. 



Sftc 200(3 ' £$ . 07 ft 28 \ a 



092120502 



) 



Applicant(s) 



/ 



Mi 



Director General 





\ 




fXB* : I5>7t 2003 
Issue Date 

; 

Serial No. 



ft 



a 



09220935230 



r 



) 



LsifEJ [sue] [she] EsTpD Sue] Ejpil LsffE] EffEi Sue] 5hh3 [sffzl \s\\s] 




( &mw% * m # & *a « * • tt a « t- js. & > 5Kt&**p^-****) 

A method for growing Ge epitaxial layers on Si substrate 

H|tr3£3t;*:^P(Nat ional Chiao Tung University) 

(Chun-Yen Chang) 
fft'TrP^:*^ 1001 % 

a 

1. HEflCII (Guangli Luo) 

2. *§f^f (Tsung-Hsi Yang) 
3.3K^0 (Chun-Yen Chang) 
4. (Edward Y. Chang) 

4fc#m*fc*H : ( tx/^x) 

1. fft-TTU^S^^m^^iH*'^ 414^ 

2. -^«fJ|»» : ?»gS5R» 2© 70 # 13 M 2F£ 1 

3. §rtTrfr*;p{& 1003 # 10 ffi 3F 

4. ^4brU^^mfiS5|S69S3#3M4F5l 1 
B # 

1. ^flfe ( (P.R.C) 

2. ^f (Taiwan, R.O.C.) 
3.4^^18 (Taiwan, R.O.C. ) 
4.cfn^^g| (Taiwan, R.O.C.) 

- 1 - 



□ - ^-fs ♦ & — *Ha * * £ 

« » *B*i* : n a • 

[testtJH*. : (its); ttfa ; *#t«&] 

l. *^^^S^^If ¥fiJ 

2. 
3. 
4. 
5. 

l. 

2. 



-2- 



*§Hiiftiii^ftiif@i B u (uhvcvd)s bp m m 

*»^2:^s»s»^^«R@oins'fcMfiiffljiia^®ia 
m m m m z & m m <& m m a m 2. m m * « P£ « s & * 
® « «& # 2. m u • 

t ft ■ spj ffl si *p . at # as a? # w s m- • n \>x 10% hf « 

igiRlfiSi^iitii^ifti ' a & & j@ m M 

it m m ffl 5 H & ( UH VCVD ) ' — # J£ 2. & fF T ' « ^ 

B B H >t±i^ft-MSl#-^»^^M^ B B H » ( sn 0.8 * £ 

Sio.iGe 0 .9 ) 

^ i S I i ($0 0.8 0 * £ Si 0 .o5Ge 0 . 95 » S i 0 . 0 2 G e 0 . 9 8 ) • 

u m m & m z m m & z m m r m m w mm m * w m & m m 
m ± * 21 j» m m ° m.&nmtymmgkm±f%M-mnmm 
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This invention provides a method for growing Ge epitaxial layers on Si 
substrate using a combination of ultimate high vacuum chemical vapor 
deposition (UHVCVD) and in-situ high temperature annealing process. 

This invention also provides a method, based on the principles of strained 
interfaces blocking the threading dislocation generated from the first epitaxial 
layer ? to reduce the total thickness, dislocation density and surface roughness on 
the Ge epitaxial layers. 

Firstly, precleaning the Si substrate in a standard cleaning procedure, 
dipping it with 10% HF solution and prebaking to remove its native oxidized 
layer. Subsequently, growing a high Ge-containing epitaxial layer, such as 
Si 0 iGe 0 9 in a thickness of 0.8 fi m on said Si substrate using ultra-high vacuum 
chemical vapor deposition under certain conditions. During the period of 
growing, many dislocations generated and located near the interface and in the 
low part of Si 0 x Ge 0 9 due to the large mismatch between this layer and Si 
substrate. 

Furthermore, a subsequent 0.8 fj, m Si 0 05 Ge 0 95 layers, and optionally a 
further 0.8 /am Si 0 02 Ge 0 9g layer, are grown. The formed strained interfaces of 
said layers can bend and terminate the propagated upward dislocation very 
effectively. Finally a Ge film is grown on said layer. 
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3& - &Wi$LW ' 

( - )m w m m z.&m 

* m *@ 3 b b h ( UHVCVD )mgg-£fiPH#i£$&$!4C&ffi^ ' ^ s 

* a ft is - a t g & # B B B >t ± ^ * is p° » « » « 2. ^ 

• i ^ S i ft I 1 » i Pa i PI ft I IIJ ffl 1 1 # S ( 
strained interfaces) |fi^M3iMg;£#MrTffJt:W*i|>II^<£ 
^ H if 2 JS > M 4> fft pg m m ' R»»7*ISfifiS[RII 

^ ff as • & n m & m m * & w j£ m m m j& * i& m - -n 
mmw.%Lmmmmm'& & wmmnft i v m n m 7t # 

( - ) % m ft « 

^ ^ * ® _t is & £ n ft jv #j ift & s ' fs a h b h it 2 n & n 

Wi ( lattice constant) %3 W 4.1% 2 la ♦& ^ S3 (mismatch 

#fg#®#*EffiiS£fftPSa?£;&*®ffiffia- • ^ * @ ?« 2 

Mli:^3E^±/£JI&fj^£^ B B a Jt±{£?nJIW S i 0 2 ^ □ K 
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m - m n & m m j& & it w m m & m & so # & m m m m sa m 

p #i m w . us 52 59 9\& m7rsm?&mMmw.mi% 

igi > ip m m & & & h- ± it fr f& s ' ^ m t n <& m 
4^ii B pjTi^iiiPii - n m m m m m. *@ s n & • m 

# H I 0 a 0 it fr IP B# ffi ffi 31 A . *S ffff ' JlfcSSf f»H^ 

ii H B H ii8ii«iA^ i o 6 / cm 2 • s m m m m m • m 

* f U ^ 7C £ $g it • 

• E.A.Fitzgerald #A&^^3t;£3ClR"High 
quality Ge on Si by epitaxial necking "(Applied Physics 
Letters, Vo 1.76, No. 25, 19 June 2000 ) ' U R L.C.Kimerling 
#A^/f#^5:5ti^"High quality Ge epilayers on Si with 
low threading-dislocation densities "(Applied Physics 
Le t t er s , Vol . 75 ,No . 1 9 , 8 Nov. 1999)4' H" $S Si M W S i 0 2 

m £ «j ^ n it ± it n m a m it $l s s ft • ^ *u jb sio 2 mm 
fcz® a vLfflfflmmm Jtmm - &nmm&temm m m m 
t m m > lajtti^s.isai^^iiiiKf^iPi^ 
w # n a p d d k & ^ • m n s i o 2 ± -ft m m m m # « ^ m. n 
& m wl gk & m ' & a a # a £ * « a « us * m * ^ 

o 

im±5^ffffl»fflSIittiiiSI(Ge graded 
Si.-xGex buffer) > ffl tto ft &] M E.A.Fitzgerald m A^M 

m mm mm us 6291321 - 6107653m m^m • sikii 

^F/r^^^-^ilS^;^" Novel dislocation structure and 
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surface morphology effects in relaxed Ge/Si- 
Ge(graded)/Si structures" (J. Appl.Phys. 81(7), 1 April 
1997)^ "Controlling threading dislocation densities in. 
Ge on Si using graded SiGe layers and chemical- 
mechanical polishing "(Applied Physics Letters, 
Vol . 72, No. 14,6 Apri 1 1 9 9 8 ) ' # IP *U ffl ft ^ S $r ^ 5$ 
iI 0 H B S(graded SiGe) • m ^ M m ffli m M m IB. n J$ M 

js m m m • mtbi5&7tn'&*m<kmm*nm*. ■ ju « « 

H # H M- £ £ S3 ft ft % ffi • fi£i?n»3!HH£»ttRgf&ft2. 
(pile- up) • f#^M^B^Rl^^%^j^#^H^ ' Sftt 

a m * £ * ® m m m • #u an *a it ^ * Jft «s ^ 6° # n n ± 

£ £t fli » ISBlili 1 5 0 A & ± ; ffifBtfjSS^&flS 
£j^H>t±£§t«§I ' ^iill^SB 450A & _h • ^ + > 

t & ft « tit t* w « s ( cmp ) jn \>x m & • fistsi^i^^ 
( = ) a w P3 m- 
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^ 5t iij S 
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± 






ft m 
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z. mm ' 
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ft 
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ft m mm mm® mm m m • 

E.A.Fitzgeraid #A£*BIW2£«23«*yffi»7K;2:^3*flg 

a £ jv - mm® mi& - ^ m m s n it * & §p m + « * & ± 
• ^ » TP ;t m m -n m m n & & m- ± • & & =? m n a & ( mbe 

) nfc j@ ffi X £ * ^ ffi £ B H B ( uhvcvd ) j^ftitrWffitraiJr 

(grading rate ) • ffi * M 50X»^*«»S*fiIffl.CMP 

b « n - Jt ' ts ^ s s 50% it m 75% > m m m m cmp k 

m ; 2p fiftil-i*® ' JitHt^-M^JPS^ 2.5 M * ; 

iHif2iitii B H s i ' g§ ^ gi n ^ ft • & mmm 
i^ffln^ii^^i ' nt b# £ m m $3 2.5 « # & _t' • 

& « St ± ^ ^ & S * ^ #!l m §U# £ « n a n S = * ® IS H ^ 
' Hiif 11^ 1 0 6 / cm 2 > * ® n H* «& SB S 1 5 0 / cm 2 ^ ffi 
H 24^*R«SSSgI^ 1 0 IK * \>X ± 2. m H » • 

> W5fc«i? B H B >V±#cJI-Jfii5$i 
^S^^Sg^tfsJf ( $n 0.5 S 0 . 8 ft * £ Si 0 .,Ge 0 . 9 ) - £ 

^2£jf|5|^jl>t#«;£*ift B H B ^£I5 ' **£*ft^SE*S 

^ ft £ h b b Jt ( $0 0.5 H 0.8ii*^ Sio.osGeo.95^ S i 0 . 02G e 0 . 9 8 

) > m m & m z m m m ti m j£ m m m n m > m m - p m 
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> IP 5^ 6 5 0 m 80 0°CT it ?T 15 g 30 # M ■ 5t — # ^ ^ it 
9 IK 2. ¥ A n°n Jt ■• 

Id E.A.Fitzgerald H A £ W f § ' ^^mi^m^LM^ 

mm > mnu sio.,Ge 0 . 9 & a n - » £ # « s £ • $U£j&ft 

H i i ^ 1 i i 1 ' $1 $D S i o . o 5 G e o . 9 s * ^ ft 1* 51 if #0 j£ ft 
H H Si 0 . 02 Ge 0 . 98 H £ Jt ' ^ § ft « fll ffl #C ft ft W «f 5£ J* K 
^1-1 > fAi^ B H H^*@e^Plt4SiiR ' ^ & If 

100% ' M ^ if H e H Jf IP 
& » {& M 10 «*J^T ' I $ f W I § b h b f ^ ff S ^ fi 5 

3& ft * m ffi m & m m • £ n n » s 350 m 65o°c«b bb • & m 

mm 2. SiH 4 ^ Si 2 H 6 - GeH 4 I^Iil ^Stli^ 20 
S 100 * ft T ' HfT##SII£j£J* ' ^ if l£ - ll H Jf 

7t m m ft T • & B& » ^ ft JR It 4> # ^ §£ £ 4 1 2 - 65 tb #J 

• fifli^ftffianiagfiSftiKS* ( island 

forming) S I ^ i£ I i dp I ' ffilK2jH*lieft!l*£fttt 
J£ft5isfs . tgffijKHK^M#«^W^«^H^ 8 *K fTn ' 

w £n £ ilr * i§ & ffii ' sm^#^^^^**^^^sP 
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& m & m & m n m m m m $. m m • 00 #n it t p§ is » n 
j# a jk ' wimwm&zm-smmmmm • is sp m m. m n a 
mmmmm ■> umtGrnrnmnM^^^mmmBm. • 011 #n 

5 ft * ifr if 1 0 % m & M. £X ± ' SO £ & £ J# & ffi # ±f JO • {£ 
iSf It *a~ * & H V ' 0'J S i o . 2 5 G e o . 7 s & -t B# • & ffi X S ft 
|S| i& m ft ffi ' 09 #P 5 5 O °C - S II i ^ I ' 0U $P 3 % Vc 5f5 

is ? □ • «!! ' * s w m u m it m m m % ft m m ta n £ & « 
ft w o°p m it m n & • 

en - 0o $p & ft * at wl w jg < cmp > m & n m m m *§ m m m n m 

6 - m it m m & ft • f& m * » ^ *r * §p cmp jgft^x^ - 
# so # «e is t& n *r ¥ si * ® it w n ft • s # *j - ^ n » ^ 

ft PS WL m 2. BP B# S5 m 5S * % # > &a£9PI«K3cJ££;£& 

n • ^^Hj^^w^M^B^^^M-^ii^ • 9t mm mm 
m&mmw>mn io% m m, m m m *p m m > f& & m ? * 
mm ' m'&mn sootTiirs^ii^s^^^tfti ; 

750°CTilfT 0.25 S 1 B# ' Wit — ^IHSSSfSIfiB 
H H a a p K • 

#SIB£X-#tt3E;fcSSB:*:SiJJi££i* ' «T ^ flF IV S£ 

iSMjcfr * 5fc f ft m s i p iv^m 1 1 1 - 1 v m m m m & 
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z & m • i v m m m ft & i % 7t # • mmnm^m^m^m 

H H ai(Ge MOSFET) > ft % & W ( Ge photode tec tor ) £ IV 
J£#*4flJjfi7cf* : /&*7cf s f : ; ill-ivjjj^jilfflfejg - #1 iu f U 

ffl it m m it m a t& be. @b • « m m m. m m t u $l m. m & n z 

ffi it m u m ' n^i ft m 1 1 1 - 1 v mttftz&K 

1 1 1 - 1 v m m iv mzm^ n m- ° ±mz m-iv munnm 

m flF IS H » g @j §f & * H tt (HBT)^ ^ « H m. (MESFET) 

» A * ? & ^ « A « (HEMET) » $ # - S It (LED) * W If 
(Laser)f IS1^I B | B H B ^ ■ 
( 0 )» ^ 5* 

w » ffll 

JKF # ft ft g g H 2 0 2 : H 2 S0 4 th 00 ^ 1 = 4^j|«4'fi 10 # 
M ' ^^flXttiJU^Ii^^K (D.I. water) mm 10 5}if • 

m \>x 10% hf & * as & 30 fp &m z & 3zM 7km m z • 

l»&Jf£-tSt2I UHVCVD • HfTtfcSJ^WftJft 800°CT^ 

3SjK (prebaking) m 10 ^iW5i*lSiftf ' S U P$ 
ffi^M 400 °C ' f# S It ;£ it I& IP II ^ H If • M * S 

Rlffl^^WS^S 5 x 1 0 - 8 ( torr) 1H • fi£ S IE ft ft 
IS SiH 4 * GeH 4 • £ W Jfc S ma S (MFC)S $!l fig ^ * ' £ 4 1 SiH 4 

zm.rn.unmM ■ ^ # m n g e h 4 ^«isi • # # 5t 2. 
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( 1) ^ H 2£ & $5 S : 3 5 0 S 650 °C • & & M 400 °C : 

(2) ^*mitK^issi. : 20M ioo mtt • mmm 20 m 

fE ; 

( 3 ) Si : SiH 4 - GeH 4 I^ : 

mm ¥mm ( mm m&^'j? o.i»* & ± - 0.5s 0.8 

• 0.8 ^ * £ Sio.05Geo.95 ' Sio.02Geo.9s ) & *'J 

JLatMj^S^fl^ ■ I - I i I ^ EP H (in-situ) S 
5l^C • IP 650 I 800 °C ' R # f§ 7 5 0 °C T H fr 0.25 S 1 /Jn 

st ^ i^^iiiia * mti mmm 5M 20 « ?e • m m - 

# a i* m m m z m n & m • 

Ili-I^l^iM^AK 70% » $£ ^ j§ 70% S 9 0% 
^Fl • #tl 90% : £ ?fc H - JV 2: it ^ S H 80% S 98% Z 

m > mmm 95% ; nj m m w m m n % = ji 5 b h h £ j& s • m 
wzm^mnfrnm-mmmmzm •> m^mzm^&m 
100% ° 

w is ■ * ft w « ft £ w m m n ^ ft *s * • ^ + it * * J3 

9 0% £ Sio^Geo^fF^®^^-®^^ 7 ^^^ ' S^Sfil 

4oor; * m&m.nmj3 m lomniT'Uz^mmm o.z wi* 

• If ^ 750 °CT1^ 15 ft m '> & & & & & 9 5% Z 

si 0 . 05 Ge 0 . 95 ft m m =. m zw m m Mi • ^ej^s^s 400 °c * ^ 

20 *f£T ' Hi 0.8 |R * ' IS IP ^ 
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750°CT5l^ 15 frm : WiktX 10096 £ 3$ i£ # J§ 
j^S^Jg 4 00 °C ^ ^ftilltll 20 * ft T ' 
1 . 0 * > 7 5 0 °C T il * 1 5 # H • 

m i ffl ' m * m w z. m j% m m m m m - 
^ ^ e^j <i -f-ts m 0 m n m m m m m £ m $ a • 

' H 2 MRU 3 fflj§flc»#S H J3*Sfi«i&£^ 
ffiLMB m ' ^SftiScB&fl® - m 31 » £ £i ^ 

^ 2.6^^ * ummm mm 3x io 6 /cm 2 ; ft mm 
m mmm - ^ii^s® • 

5^ 7ft • 



m m 
& m 



P ft 



55 HH 



# #T X 



3 . 2 



- 14- 



i . - m n w h b b h- ± j& * is s n ^ ^ a ' fee : 
( i ) 1 1 - « ¥ a ^ ^ b h b ; 

(3) m ft m - w m m Mi m w m m m m y& m, 'X > u m 
^ 0 si if ® pi & m - m n m it n ± « m £ ft s p 

(5) *&#R'jj!t:R-»fift*KfEjais»: 

|tf ' SS^K 3 50 S 650t ^Slili 20 
M 1 00 % ft T - & & W * £ ft * M. ffl £ H & Si fr 
#c H : X ' iP^iljSI^IiilE 650 I 800 °CT 
if! 0.25S 1 • 
2 . $D ^ If ¥ f IJ 95 H II 1 ^ Z 15 & ' g ^ JBfE ( 1 ) # B e a it « 

800°CT m m 10#«J5A*B*«£*MfcJ» • 

S 4> 0 . 1 fK # & ± 51 S i 0 . , G e 0 . 9 ° 
4 . $0 $ If M f 'J 95 IS f£ 1 3 m 2. 15 & ■ ^ "f H - # ft H A 
II 0.5 S 0.89*^ Sio.jGeo.9 0 



5 . $o ^ if ¥ jpu 96 m m i ^ z 15 m • ^ 4> n - ^ ft s n 



-15- 



m 'P 0 . 1 WL # UK ± £ S i o.osGeo.9 5 ° 

6 . $n * is v *u «s IB H i ^ 5 Ji 5: # m ■ ^ + n — ^ ft 3 n 

Jf H 0.51 0.8^*51 Sio.05Geo.95 ° 

7 . $n ^ if « f 1 J «6 B n l^^^^'^^liiilH^i 

1 B H a i I M ^ v 0 . 1 fflL * ± 51 Sio.o 2 Ge 0 . 98 • 

8. tu $ IS M ffl 41 H W, 1 SB 7 JI £ £ & ' £ il » S £ M = 

^ $g £ H » IS 0.5M 0 . 8 WL * £ Sio.02Geo.98 0 

10. tm^ mmmmmm lmz-Xfe = &m$. 
n ^ * *j m so 1 95% • 

11 . iQ ^ m mm m m m 1 ^ £ ^ & • ^ + s & m * » # n 

4 0 0 °C T si fr ° 

12. %Qf$ mmmmmm 1 mzjj m > n * mm m >x mn 

750°CT it fx M ^ 15 # a • 

is. W m m m m m m 1 ^ 1 2 ^ £ ^ & • ^^ipb^^^si^c 
£ m h n m ^ - ss^c^aifJB^iM 20*^ • 

( 1 ) a - m m 2p s £ # H B B >t ; 

(2) j^mmmmmmmM.m^&m^ 70% u ±zm-w 

$t H am M ' 

(3) IfTl-^aiSfifiP^SP^fiiiai^ : 

(4) ^I^tillil-^SIIIilSIIS^i^ 

^ it ^ B H B » • m m # ^ n $ h si ^ ip m n @ si ^ ; 
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c 5 ) n m ± 



n jv £ m & 



rnrnm » ^ m 



j£ ft - #6 ft 9 R ; 

# 5£ *t ftP • # 350 M 650 °C> #c 

mummt} 20 i looaiJET 'J^jSflsitsft** 
♦a m n & si fr j& * = x • i p b# is m m >x m m % & 6 5 o 

£ 8 0 0 °C T it fr 0.25 1 1 /Jn B# » 

1 5 . *n $ if 9 jpfj 96 H m 14 ^ £ 15 & ' » 4* # R ( l ) # H 

iWIiiif^Ii • I io% liillll ' i ^ 
800°CT H « io^i^i^^4tfti • 

16. ii^oiBii \a mz-H & • ^^fi-^asais 

M 4> 0.1 t& # JL 51 S i 0 . , G e 0 . 9 ° 

1 7 . #n ^ it g m m m m 14 m 1 6 *i 5: # & • n m — w m 

£k M U 0.51 0 . 8 t£ £ Si 0 .iGe 0 . 9 » 

1 8 . $n iff n *u »§ a s?s u mz.15 & • in = ^fi B B B ii 

M 4> 0 . 1 IR # Jb £ Sio.05Geo.95 0 

1 9 . in ^ it m- f!i «s a n 14 w, is £ 5: 15 m > ^ 4 s m — # m m 
& m m o.5i o.8$fc*£ sio.05Geo.95 ° 

2 0. $0 $ Iff 9 f IJ 96 HI H 14 m 2.15 & » Ktif I^IH^i 

& tH if f$ 5 ^ 0 . 1 ffi * & ± 51 Sio.o 2 Ge 0 .98 0 

2 1 . jn ^ if * *!i i6 ■ % 14 m 20 mzi5%k>&*mmmzB 
= # ft g a » ii 0.5s 0.8^*2: sio.02Geo.9s 0 

22. m m m m m m m u m 72.15 & - s^i-^ii^i^ 

ft * Rf & 70S 90% • 
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23. $n j£ it * fij m m % 1 4 m £ ft m • n^m=.wm^^m^ 
msm-aim 80 1 95% • 

24. $ it m fj « s & 14^^^^ • ^ + & H H H * ffl % n 

4 0 0 °C T M fr • 

2 5 . #D e|3 Iff * f IJ «& DB H 1 4 ^ £ • ^^iPBt^^il^Cf^^ 

75o°ct m ft S 4> 5 # It • 

2 6 . $P Ef3 Hf ^ flj $g H H 14 M 2 5 m2-ft& ' ^^SPBfiS^il 

^ziisii » ii^^mitM^^ 20 * je <> 

27. - a ^ it s n ^ » n #t a • ^ ^ - ^ h b h it > - *t * m 

n jt - s «h ft m £ m h # it n «n ® a n n & * it m - # 
i g B B B § 1 1 • m ± m m m m m • = .as 

- # n % H B H » ^ » * * m n *& £ se Ira m ± 7t & s 

S£ if Jg SB & # ® ' rfnm-^i#S H B H »Siif^^^^mH^ 

^ a a _t m m • 

28 . - m & n m n ^ m m m m. • ^ itr - n • - fg itr » s 

^ 70%^m-^M^ B B B M'-^i«it^-»5:ll- : ^^S 

n jt - r m m m £ m = ^ & % <n m & n m itr * it n - w 
m m n » h i« ' «±it^»E^^.»J8i * £ w « * : it 
i b h h i j? i ^ g $ij ^ ^ ^ 3.o a * ' j-^s^^smfi 

Tfff ^ ^ fiJ ffi CMP H fr fft M 2F a fti • 

29 . - m w m m n ¥ * n «t • ^itt-^njt • - ^ itr » s 
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is m n m h k • iiiiiEi^ii • ^ # © as 5^ • fo 

/i $ if g fpj fg BB % l US 1 4 ^ £ ^ ?£ > ^ i i f I Rf g II 
^ 1 0 6 / cm 2 • 

30. -fflSH / MM-b^#f4£# & • • # f# ^ 33 If H *'J «§ g S 

i ^ 14 mtLumftwnmgk • • fj 

^ n m 5$ <t & n % is @e 6u # tt ' MMf£M — wit mm • 

31 . $p ^ |f g jpj fg BB H 30 II £ ^ & ' 3£ 4 1 «* ft & M 14 nf ft? is 

32. $n * it m m m m m 30 m •% a • & + # ft & # » s «r # 
is 1 1 1 - 1 v i*f»ii^x^s»^ 1 1 1 - 1 v m m i v & 



-19- 




-20- 




-21 - 



